Abstract Pigmented villonodular synovitis
Introduction
Villonodular synovitis is a rare disease of the synovial tissue that affects a single joint or a tendon sheath. Villonodular synovitis of the tendon sheath was first described by Chassaignac in 1852 [1] . In 1865, Simon described the intraarticular nodular form of the disease, while in 1909, Mosser described the diffuse form [2] , using a different terminology. Nevertheless, it was Jaffe that in 1941 reunited all the forms of the disease under the same name-pigmented villonodular synovitis (PVNS)-and classified it into diffuse and focal (nodular), articular and extra-articular [3] . The annual global incidence of this pathology was evaluated in 1980 by Myers [4] as 1.8 new cases per one million people. It seems to be more likely to occur during the fourth decade of life, but cases have been documented in children (under ten years) and elderly (over 70 years). Most studies show equal occurrence in males and females. The localization of the disease varies, with the knee being the most commonly affected joint, followed by the hip, elbow, shoulder, fingers, toes and tarsal joints. The hip is involved in 15 % of the cases, and this seems to be the reason why very few studies have been published about PVNS of the hip.
Clinical expression
PVNS is generally a monoarticular disease; Nilsonne and Moberger declared in 1969 that "the lesion is always monoarticular" [5] . Only few cases have been described to involve multifocal localizations in children and adults. The first report was made in 1949 by Kelikian and Lewis, and described three members of the same family having knees affected by the disease. However, they did not mention whether the diagnosis was made histologically, or merely by arthrography. Greenfield and Wallace reported a case of bilateral knee involvement that is the first description of the diffuse form [6] , while Byers describes a case of bilateral ankle disease [1] . In 1969, Gehweiler and Wilson showed the presence of multifocal villonodular synovitis in two patients, aged 56 and 60 years, involving both knees and respectively, knee and hip [6] . Other cases of the polyarticular form of the disease were reported, the most frequent being the symmetrical bifocal form affecting the knee, hip, shoulder, wrists, ankle and foot [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . In 2006, Mukkopadhyay presented a case that he had been following for the past 25 years. The first symptoms occurred when the patient was five years old, and -both knees were affected; later on, when aged 22, the patient presented PVNS in the knee, ankle, hip, both elbows, right shoulder and wrists [18] . The first case of poliarticular PVNS in children was published in 1975 by Leszczynski et al., and it presented a seven year-old girl with PVNS involving the right knee and both ankles [19] . Other authors presenting pediatric forms were Walls and Nogi [20] , Martin et al. [21] , Pavlica et al. [22] , and Kay et al. [23] . Vedantam et al. described in 1998 a PVNS patient with congenital abnormalities of the genitourinary tract [24] . Chandan et al. [25] , and Tavangar [26] described similar cases in five year-old girls. Clinical manifestation of the disease are not specific, and are mostly dominated by episodes of mechanical pain, swollenness, limitation of mobility and sometimes articular blockage, depending on the joint affected by the condition [27] . When the hip is affected, the clinical signs are more likely to be related to the degradation of the joint than to the proliferation of synovial membrane, whereas the destructive articular lesions are well tolerated for a long period of time. This slow evolution, in most cases, explains the late diagnosis; usually there are five to ten years between the beginning of the disease and the treatment. Some patients may be diagnosed with PVNS and treated ten years after the first symptoms, and only in the presence of secondary destructive articular lesions.
Radiology and biology
Clinical examination of the PVMS is followed and completed by plain X-Rays of the affected joints. A shoulder case revealed large erosions of the posterior and superior aspect of the humeral head with cortical erosion, head destruction and large cephalic geodes, as well as old glenoid erosions with narrowed articular space (Fig. 1) . Radiography imaging of the opposite shoulder revealed the same changes, although more discrete and without the articular interline being affected. The radiography of a hip revealed "mirror" pseudocystic images of the neck and acetabulum outside the bearing area and narrowed articular space (Fig. 2) . Radiological examination can be normal or it can reveal intraarticular effusion, periarticular soft tissues more opaque than those around because of hemosiderin deposits, and juxtaarticular bone erosion. The hip radiography can be rather suggestive when it shows pseudocystic formations on the acetabulum and femoral neck, particular, because they develop outside the support area (as compared to such conditions as coxarthrosis and coxitis), and suggest the proliferation of the synovial membrane into areas of low articular pressure and areas of capsular ligaments inserts [10, 32] . The radiography of a knee revealed pseudocystic intercondylar imagines.
An ultrasound of the shoulder may reveal the involvement of the long head of the biceps, with severe tenosynovitis and the presence of a massive collection in the subdeltoid bursa.
Nowadays, magnetic resonance imaging (MRI) examination is essential in the PVNS diagnosis. The investigation shows images of articular effusion, and the hyperplasia of the synovial membrane can include nodular images with weak T1 and T2 signal because of the hemosiderin deposits Fig. 1 Radiography of the shoulder, showing large cortical erosions and deformity, large cephalic geodes, glenoid erosion, narrowed articular space Fig. 2 Radiography of the pelvis, showing pseudocystic images on the acetabulum and right femoral neck outside the bearing area, narrowed articular space (also responsible for the microscopic image of the synovial membrane with ochre-brownish appearance). The MRI may reveal significant inflammatory changes with destructive potential at the level of the concerned joints: marked hypertrophy of the synovial and diffuse oedematous changes in the humeral head and neck and in the glenoid, small marginal erosions and large subchondral cysts on both articular surfaces, larger on the upper part of the humeral head, and thick fluid accumulation in the subacromial-subdeltoid bursa (Fig. 3) . The hip MRI could reveal diffuse oedematous changes on the femoral head and neck and on the acetabulum, as well as small marginal erosions and large subchondral cysts on both articular surfaces, larger on the femoral head and neck, and hypertrophy of the articular synovitis with T2 hypersignal (Fig. 4) .
The exact diagnosis can be made by anatomo-pathological examination. Macro examination shows dark nodular lesions associated with hemorrhagic effusion. Microscopic examination reveals the matrix made of proliferated synovial cells, macrophages loaded with hemosiderin, histiocytes, multinuclear giant cells similar to osteoclasts, plasmatic cells, and xantomatous cells. [1] . The histopathological examination also shows bone fragments with chronic lymphocytic inflammation within the superficial osteomedular surfaces associating osteoclasts and sclerohyalinosis; synovial fragments with villi hypertrophy and synoviocytes hyperplasia with ulcerous site; granular tissue covered by fibrinous exudate; chronic follicular inflammation; frequent plasmacytes, Russel bodies, marked congestion and fibrosis; synovial hypertrophy with villositary structure; congestion (dilated vessels) in the villi axis; chronic diffuse or follicular inflammation and oedema (Fig. 5) .
Pigmented villonodular synovitis is a benign proliferation of the synovial membrane affecting the tendon's joint, bursa or sheath. The proliferation of synovial cells raised many opinions during the years, mainly concerning the aetiology of the disease. Many theories were formulated, yet only two (inflammatory and tumoral) remain under discussion. The presence of increased cellularity and the tendency to recurrence may also suggest neoplastic origin. Equally, the presence of infiltrations with macrophages, histiocytes and plasmatic cells raises the possibility of an inflammatory origin [3] . Several studies bring into discussion the Fig. 3 Magnetic resonance imaging (MRI) of the shoulder demonstrates synovial hypertrophy, diffuse oedema of the humeral head and of the glenoid, small marginal erosions and large subchondral cysts on both articular surfaces, larger on the superior part of the humeral head (22 mm), effusion in the subacromial bursa [28] . The same idea appears in cases describing multifocal PVNS associated with congenital abnormalities. Other studies revealed the existence of trisomy 7 associated with PVNS, suggesting the neoplastic aspect of the proliferation [29] (trisomy 7 is associated with a large variety of neoplastic conditions [30, 31] ). Also, c-erb B oncogenes codify the reception of the epidermal growth factor EGFR and the growth factor PDGF, which are found on chromosome 7; the increase activity of these growth factors may contribute to the inflammatory aspect of synovitis.
The proliferation of synovial membrane can occur diffusely or under the shape of nodules, hence the term villonodular. The most frequent form is one that is mixed [33] . The destruction of the articular cartilage and the periarticular bone erosions are mediated by metalloproteinases (MMPs). The expression of MMPs seems to be stimulated by the local production of cytokines, especially the specific ones TNFα, IL-1, IL-6 that play an important part in stimulating the osteoclastic bone resorption. Giant cells, synovial cells and histiocytes secrete TNFα, IL-1, and IL-6, stimulating the formation and activation of osteoclasts, and thus causing bone destruction. TNFα and IL-1 stimulate the degradation of cartilaginous matrix, while MMP-9, produced by tumoral cells, directly participates in its destruction. MMP-9 produced by tumoral cells and native osteoclasts also participate in bone resorption.
The differential diagnosis includes: synovitis from recurrent hemorrhages, as in the first stage of hemophilia, degenerative pathology, specific and non-specific infectious arthritis, neoplastic pathology, and rheumatoid polyarthritis.
Therapeutic strategy varies depending on the case, is modulated by the evolution of the lesions, and has two main objectives: excision of pseudotumoral lesions (arthroscopic synovectomy or open arthrotomy) and preservation of the joint in the absence of secondary arthritic lesions. The efficiency of the treatment can be correlated with the quality of the synovectomy. Some studies claim that the possibility of recurrence after synovectomy usually varies between 0 % and 12 % [32] , while others show 20 % -40 % [33] . In the case of PVNS of the hip, the literature presents a lower rate of recurrence in association with total arthroplasty, despite a more severe synovial proliferation due to the evolution of the condition. The preservation of the joint in the absence of an athritic degradation seems hypothetical. Arthritic degeneration is constant, influenced by the evolution of the arthritic lesion prior to the synovectomy, the arthritic character of all extensive arthrotomies and the delay of total arthroplasty. The recommended surgical treatment consists of total arthroplasties of the affected joints with articular destruction. Following surgery, the outcome is uneventful with excellent and complete recovery of the operated joints.
The purpose of this presentation is to describe the rarity of multiple location PVNS that included multifocal arthritic complications, the late start of the disease, and to encourage the prosthetic arthroplasty of large joints.
